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1 
Soon a f t e r  t h e i r  rer-ent  moon-impac-t. tne  Soviets  announced that thc 

magne tomete r  on the  vc.hiclc> had detectrvi n o  evidence of a lunar magnetic ficltf. 

the  Sovie t ' s  ins t rument  w a s  capable  of clctcc tirig f ic lds  down t o  C, x 10 

T h e  irnpnct o c c u r r e d  on the  sunl i t  s i d e  of t b t .  hloon. 

-4 
g13us.c. 

'I'hc f ina l  magnc.tometer 

a k i l o r n t ~ t e r ,  o r  more .  

I t  is t h t .  purpose  o f  t h i s  I I G ' C  to  point o u t  that t h i s  s ing le  piccc of da ta  is 

not suff ic ient  eviclencc f r o m  which t o  conc*liicic that the gc'tit'rnl l u n a r  mngrict ir. 

f ie ld  is weakc>r than r i  x 10 
- 4  

gauss  o n  t h o  s i i r f n ( . e .  i t  is s u q g ( ~ s t t ~ c i  tha t ,  i f  ; I  

g e n e r a l  l u n a r  magnet ic  f ie ld  ex i s t ed ,  it would  b e  (.onfined b y  the solar. oorpiisc'cl;i~. 

r ad ia t ion ,  o r  s o l a r  wind, to  a thin l aye r  nbovc t h c  sunl i t  s i i r f n r c ,  but it c . o i i l t i  

extend a corisiciera1)le d i s t ance  b e y o n d  the  surface o n  thc  sitl(. nwny f i ' o r n  thc  Sun. 
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2 imomentum flux pel. unit :irt\a, o r  p r e s s u r c ,  in t h c  solar- wind is n%lv  = 

;; x 10 

magnet ic  fic.ld until  t he  magnet ic  p re s su re ,  B / 8 r ,  bui lds  up  t o  t h i s  s i z e ;  the  

- f i  2 
dynes /crn . i\ pressure of th i s  niagnitli(it. is vnpnble o f  c.nrnprc'.;I;ing a 

2 

magnc.tic:-fic:ld s t r e n g t h  cor responding  t o  th i s  p r e s s u r e  = 

- 2  
I . .  3 x 10 g a u s s .  

Re ren t  observa t ions  by N .  A .  K o z y r c ~  a n d  by J .  Dubois (see a recent 

2 
publication by I,. Kopal ) o f  both the  energy (.ontent and the  t i m e  va r i a t ions  of the  

lumincsc,ence of sorne p a r t s  of t he  luna r  sur.f;ice ind ica te  that  t h i s  lurninescenrc 

is, in large p a r t ,  caused  by solar corpus(-iilnr. rad ia t ion  incident on the  luna r  

s u r f a c e  r a t h e r  than by solar electromagnetic.  radiat ion.  As the  luminescence  is 

obse rved  only in sunl i t  r e g i o n s  of t h e  lrinar s u r f a c e ,  it  can be arguecl tha t  the 

solar cor-puscular  radiation mus t  have t r ave l l ed  e s sen t i a l ly  s t r a i g h t  into t h e  

Moon's s u r f a c e  without being appreciably deflected by e i t h e r  a l u n a r  or  a n  in t e r -  

p lane tary  magnet ic  f ie ld .  According t o  the  a rgumen t  in the preceding  pa rag raph ,  

t he  solar corpuscular rad ia t ion  could not have  reached  the  l u n a r  s u r f a c e  if  t h v  

Moon's s u r f a c e  magnetic-field s t r eng th  w e r e  g r e a t e r  than - 10 
- 2  g a u s s .  

T h e s e  observa t ions  and t h e i r  in te rpre ta t ion  a r e  consis tent  with the  e s t i -  

m a t e s  of the  s t r e n g t h  of a poss ib l e  l u n a r  magnet ic  field based on v a r i o u s  t h e o r i e s  

3 
of t h e  fo rma t ion  and h i s to ry  of the  Moon; t h e s e  e s t i m a t c s  r m g c  f r o m  7cro to 
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h loon ' s  f ield above the l u n a r  s u r f a c e  a n d  to  add to  j t  below the  s u r f a c e .  'The 

equi l ibr ium p r o p e r t i e s  of such  a magnet ic  boundary layer can be  ca lcu la ted  f o r  

the c a s e  of a cold p l a s m a  norma l ly  incident on  a one-d imens iona l  "moon" f r o m  

4 
the  equat ions f o r  such  a p l a s m a  given by Davis ,  Liist, and Schlbter . If all the 

dependent v a r i a b l e s  but the  magnet ic  field strt lngth a r e  e l imina ted  f r o m  these  

equat ions ,  t h e r e  r e s u l t s  the  different ia l  equation 

w h e r e  
i B' b2 = ___ __ 

nMv2 i37r 

Also,  M and m a r e  the pro ton  and e lec t ron  tnas:ics, respthctively, and x is the 

d i s t ance  from the luna r  s u r f a c e  ( m e a s u r e d  negatively out f r o m  the s u r f a c e  i n  ord( . r  

that the  p l a s m a  flow is i n  the posi t ive :i direct ion) .  Th i s  equation c a n  be  solved s u b -  

j e c t  to the boundary  conditions that the magnet ic  -field strcAngth i s  2 R o  at t h t  siir.far.t> 

of t h e  "moon" and z e r o  at -0  with the  r c su l t  that 

e 
1 

1 n 

1 
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X 
-4.2 x(km)  B = 2 B O e -  = 2B0 e 

T h u s ,  if the  Moon had a surface field s t r eng th  of less than - 700 g a m m a  in  the  

a b s e n c e  of the  s o l a r  wind, the  field would, acco rd ing  t o  th i s  model ,  d rop  to  l / e  

of t h i s  va lue  a t  - 500 m e t e r s  above the s u r f x c e  on the  sunl i t  s ide ;  t h i s  height is 

much l e s s  than the  alt i tude of many of the  luna r  mountains .  

surface f ie ld  as l a r g e  as 700 g a m m a , t h e  t r a n s v e r s e  d isp lacement  of the  pro tons  

is only 8 m e t e r s .  

F o r  an  undis tor ted  

T h i s  model  is not completely r ea l i s t i c  in many ways:  For a t h r e e -  

d imens iona l  moon, the  c u r r e n t  l a y e r  is curved ,  thus ,  the  field s t r e n g t h  a t  the  

s u r f a c e  is not exac t ly  2B0. F u r t h e r m o r e ,  the  s o l a r  c o r p u s c u l a r  rad ia t ion  is not 

a cold p l a s m a  and,  thus ,  a r andom velocity d is t r ibu t ion  will be  supe r imposed  on 

t h e  flow previous ly  desc r ibed .  Col l is ions between p a r t i c l e s  in  the  p l a s m a  w e r e  

neglected;  however ,  the  mean free path f o r  l a r g e  angle  co l l i s ions  is o r d e r s  of 

magnitude g r e a t e r  than the  calculated boundary- layer  t h i ckness .  

cha rged  p a r t i c l e s  f r o m  the  l u n a r  s u r f a c e  h a s  been neglec ted ,  a s  h a s  any con t r i -  

bution f r o m  the s o l a r  magnet ic  f ie ld  which may be t rapped  in the  s o l a r  co rpuscu la r  

rad ia t ion .  

i a t ions  w e r e  ignored.  It is bel ieved that c o r r e c t i o n s  for these  effects would c~itlic’J* 

b e  s m a l l  or  would lead  t o  a s m a l l e r  boundary- layer  t h i ckness  than th3-t calculntcc!. 

T h e  au thor  would l i k e  t o  thank D r .  L. Davis  f o r  h i s  i n t e r e s t  in  and a s s i s t -  

All  ref lect ion o f  

F u r t h e r m o r e ,  a s t eady- s t a t e  solution w a s  found and all p l a s m a  oscil- 

a n c e  with th i s  problem.  
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